Japanese School Personnel between 1992 and 1996: Hideo TANAKA, et al. Department of Cancer Control and Statistics, Osaka Medical Center for Cancer and Cardiovascular Diseases-To examine mortality among Japanese school personnel working at primary and secondary schools, we studied mortality among members of the Mutual Aid Association of Public School Teachers (MAPST) aged 20 to 59 yr working at a primary or secondary school in six prefectures in Japan in 1992-1996 (membership, approximately 180,000/yr). The observed number of deaths during the study period was obtained from the file of deceased members kept at the MAPST. The cause of death was determined by examining the death benefit application submitted by bereaved families. The sex-and-causespecific mortality was examined by using age-adjusted standardized mortality ratios (SMRs) in comparison with the general population, all workers, or professional and technical workers (peer group). During the study period, 719 deaths occurred. The male school personnel had a significantly lower risk of mortality from all causes than the general population These findings indicate that Japanese school personnel working at a primary or secondary school had only half the mortality of the general population in both sexes. The causes of the low mortality among school personnel, including lifestyle factors and work environment, need to be studied to develop health promotion activities for other occupational employees in Japan. (J Occup Health 2001; 43: 129-135) 
Approximately 1.2 million people in Japan work at a primary or secondary school 1) . The majority of school personnel are school teachers, and the remainder are clerical workers and technical workers. Compared to the general population, school personnel are highly educated and most of them are assumed to belong to the upper-middle socioeconomic class. They are required to receive an annual health check-up by physicians including biochemical and radiological tests under the "Education Health Law", in order to maintain their health for the performance of their educational work. Therefore, Japanese workers who work at a primary or secondary school may be healthier than the average Japanese worker, resulting in a lower mortality rate.
Recently, the so-called "school devastation", including serious teasing, violence, refusal to attend class, and a delinquency among students, has been worsening in our country 2) . Japanese school personnel are facing these tough issues under social pressure to overcome the situation. These conditions may increase their overall stress, resulting in the deterioration of their health. Indeed, in the early 1990s, several "karoushi" (death from overwork) cases among Japanese school teachers were reported in the mass media. Unlike other professional workers such as medical practitioners [3] [4] [5] [6] , information concerning the health condition of school personnel is quite limited, although in Europe it has been reported that the workload, tiredness and feeling of resignation among school teachers have increased sharply during the 1990s 7) . In the present study, we assessed and characterized mortality among Japanese school personnel at primary and secondary schools by using data collected from a large number of subjects in western Japan.
Subjects and Methods
We studied mortality among members of six prefectural branches of the Mutual Aid Association of Public School Teachers (MAPST) of Osaka, Hyogo, Kyoto, Nara, Wakayama and Shiga Prefectures (the total population of the 6 prefectures was 20.6 million in 1995) between 1992 and 1996. Eighty-three percent of the MAPST members who worked at a public primary or secondary school were teachers, and the others were clerical workers and technical workers such as nurses, librarians and nutritionists 1) . In this area, 90 percent of those who worked at a primary or secondary school worked at a public school, and the others at a private school 1) . In Japan, public school teachers have graduated from either a university or college, and have succeeded in both obtaining a national license for teachers and passing an entrance examination for employment by the local government. The clerical workers and technical workers in public schools are also required to have passed an entrance examination for employment set by the local government. When a person is employed by one of the local governments in the area studied, he/she is obligated to become a dues-paying member of the MAPST. The MAPST administers services that benefit its members' health and welfare, such as annual health screening, telephone health counseling, medical insurance, recreational activities and loan pensions. Membership can be maintained a maximum of two years after an individual terminates employment, according to a voluntary contract with the MAPST. Most members who leave employment keep their membership for two years after they leave, because of the advantages of medical insurance and welfare. Information on members who withdraw from employment at a school due to retirement, dismissal or death is immediately forwarded to the MAPST from the corresponding personnel administration in the local government; so that the data concerning the number of active members and the number of deceased members kept at the MAPST are highly reliable.
We obtained information on the number of gender-and 5-year age-specific members (range 20-59 yr) on April 1, the beginning of the fiscal year, of each of the years from 1992 to 1996, which had been collated from computerized membership files maintained by the MAPST at each of the six prefectural branches. The annual numbers of gender-and 5-year age-specific deaths in the years 1992-96 were obtained from the file of deceased members prepared by the MAPST at each of the six prefectural branches. Since the school personnel's family members are allowed to have membership in the MAPST for their health and welfare, we excluded them from these data collections. The underlying cause of death of the deceased members was identified from the bereaved family's application to the MAPST for a survivor's pension. This death benefit covers all deceased members' families upon submitting an application, regardless of the member's cause of death. In the application, the bereaved family is required to declare the member's underlying cause of death based on the death certificate. Information on the underlying cause of death according to the application document was anonymously listed along with the gender, age at death, and date of death by the staff at each MAPST office. Based on these lists provided by the six MAPST offices, the underlying cause of death was classified according to The International Classification of Diseases, 9th Revision, by one physician among the authors of the study. Data on the cause of death were missing for 17 (2.4%) of the 719 deaths, because no application for a survivor's pension had been submitted. Age-standardized mortality rates (10 -5 ) were calculated with the world population as a standard. Five-year agespecific rate ratios of all causes of death were calculated with the rate in the Japanese population in 1995 as a reference. In the calculation of the sex-and-cause-specific standardized mortality ratio (SMR), we used three reference groups: the total Japanese population; all Japanese workers; and all Japanese professional and technical workers (peer group). In the calculation, we assumed the number of members on April 1 in each of the years of 1992-1996 to be the number in the population at risk in the corresponding year. Five-year age,-genderand-cause-specific mortality rates in the three reference groups were obtained from the Special Report of National Vital Statistics Data, 1995, published by the Japanese Ministry of Health and Welfare 8) . The statistical analysis and 95% confidence interval (CI) were based on the assumption that the observed number of deaths followed a Poisson distribution. If the 95% CI did not contain 1.0, the mortality rate ratio or SMR was considered to be statistically significant (p<0.05).
In the analyses of mortality, the following causes of death were considered: all the causes: all cancers 
Results
During this period, a total of 719 members died (497 males and 222 females, aged 23-59 yr) out of an annual average of approximately 180,000 members ( Table 1) . The age-standardized mortality rate from all causes of death was 99.2 × 10 -5 (95% CI=87.6-110.8) among males, and 48.7 × 10 -5 (95% CI=41.6-55.8) among females ( Table 2 ). For both males and females, the five-year agespecific mortality rate ratios of all causes of death were significantly lower than unity in all age groups (p<0.05) ( Table 2 ). The rate ratio among males was the lowest among those in the 35-44-yr age groups (0.34-0.35), and it rose among those 45 years and older, but it remained at approximately 0.50-0.53 among those between 50-59 yr of age. The five-year age-specific mortality rate ratio among females was the lowest among those 20-29 yr of age (0.16-0.22), increased to 0.44-0.46 for the age groups encompassing 30-49 yr, and increased further to 0.56 for the 50-54-year-old females (Table 2 ). Finally, the ratio declined in the 55-59-year age group to 0.49. Table 3 shows the SMRs in comparison with three different populations among males. The overall death rate among the male MAPST members was significantly lower than that among the total Japanese male population at 0.45-fold (95% CI=0.41-0.49). When either all workers or the peer group were used as the standard population, the SMR from all causes of death increased, but the ratio remained significantly low (SMR=0.61, 95% CI=0.56-0.67 in comparison with all workers; SMR=0.70, 95% CI=0.64-0.77 in comparison with the peer group). A similar trend was observed in the SMR for all cancers, with an SMR of 0.54 (95% CI=0.46-0.62), 0.67 (95% CI=0.58-0.77) and 0.68 (95% CI=0.58-0.78) in comparison with the total Japanese population, all workers, and the peer group, respectively. The risk of death from cancer of the stomach, liver, pancreas and lung among the male MAPST members was significantly lower than the respective risk in each of the three reference groups. Compared with the general population, mortality from heart diseases and cerebrovascular diseases among the male MAPST members was significantly reduced. Reduced mortality from cerebrovascular diseases was also noted among the male MAPST members in comparison with all workers or the peer group as the standard population. The SMR for pneumonia in comparison with the peer group was significantly higher than unity (SMR=2.40, 95% CI=1.24-4.26). The risk of death by either traffic accident or suicide among the male MAPST members was significantly lower than the respective risk in each of the three reference groups ( Table 3) . The overall death rate among the female MAPST members was 0.46 times that seen in the general Japanese female population (95% CI=0.40-0.53) ( Table 4) . It increased to 0.81 times (95% CI=0.71-0.93) when using all workers as the standard population, and was statistically insignificant in comparison with that in the peer group (SMR=0.93, 95% CI=0.82-1.07). The SMR of all cancers among the female MAPST members was significantly low at 0.54 (95% CI=0.45-0.64) when using the Japanese population as the standard, and rose to an insignificant level when using either all workers or the peer group as the standard population (SMR=0.94, 95% CI=0.78-1.12; SMR=0.93, 95% CI=0.77-1.11, respectively). As to the other causes of death, the SMRs somewhat rose when using either all workers or the peer group as the standard population in comparison with the respective SMR with the general population as the standard. The SMRs of cerebrovascular diseases, subarachnoid hemorrhage, and traffic accident among the female MAPST members remained significantly low when using all workers as the standard population. As to death by suicide, the risk among the female MAPST members was much lower than that among the general Japanese population (SMR=0.42, 95% CI=0.25-0.67), but it was 0.73-fold and 0.91-fold that in the latter two reference groups at statistically insignificant levels (Table  4) . 
Discussion
To the best of our knowledge, there have been no reports characterizing the overall mortality and mortality from major causes of death among school personnel working at primary and secondary schools, although a high mortality risk from multiple myeloma 9) , prostate cancer 10) and cancer of the central nervous system 11) among school personnel has been reported. The subjects of the present study were dues-paying members of the MAPST in six prefectures in Japan, which workers employed at a public school are obligated to join. In all of Japan as well as in the study area, approximately 90% of those who work at a primary or secondary school, work at a public school 1) . Moreover, the working environment of public school personnel as specified by each local government, is quite similar in all prefectures, in which the central government of Japan oversees the entire educational system. Therefore, our subjects were considered to be representative of average Japanese school personnel working at a primary or secondary school. Our study revealed that the school personnel at Japanese primary and secondary schools had a significantly lower risk of death than the general population (SMR: 0.45 among males, 0.46 among females). Reduced mortality was observed in nearly all main causes of death, including mortality from external causes. The age-specific mortality rate among the school personnel was significantly lower than that in the general population in all age groups for both genders. The male MAPST members had a significantly lower risk of all causes of death than all workers or the peer group, whereas among the female MAPST members, the risk of all causes of death was similar to that among the peer group (SMR=0.93, 95% CI=0.82-1.07).
The low mortality rates observed in this study possibly reflect, in part, the "healthy worker effect", which reduces the mortality risk in occupational populations in comparison with that in the general population 12) . Our data showed that mortality from all causes among female subjects aged 20 to 29 yr was significantly lower than that in the general population (R.R: 0.16-0.22), indicating the selection of healthy individuals for employment by the local governments together with self-selection 12, 13) . Incomplete follow-up of individuals that leave employment may lead to a low mortality rate due to the tendency for healthy individuals to continue to work but those who develop a disease leave employment 12, 14) . The deceased cases we obtained from the MAPST included those who died within 2 yr after leaving employment because employees are allowed to extend their membership for a maximum of 2 yr after leaving employment. Most retired members continue their membership in MAPST because of the advantages of medical insurance and welfare, so that the current mortality risk calculated by comparison with the general population would not be biased to a great extent by this selection. It can be assumed that the less healthy worker effect exists when a more closely matched comparable population is used as the standard population 12, 15) . In the Japanese Vital Statistics of Occupational Aspects, school teachers are classified as professional and technical workers 8) . With this population as a standard, the SMR of the male MAPST subjects from all causes of death remained at a significantly low level. These findings suggest that the lower mortality among Japanese male school personnel cannot be fully explained by the healthy worker effect, but other potential factors must exist.
The other plausible reason for the lower mortality among Japanese school personnel seen in this study is that the health management of Japanese teachers and school staff is regulated according to the "Education Health Law", which stipulates an annual health checkup. School personnel have a responsibility to their students to maintain their health and, as a result, they are assumed to have a relatively higher degree of accessible health information than other occupational employees. The lower smoking rate among school personnel in comparison with that among the control population in the study of Shiroto, et al. 16) conducted in Japan, indicates that the work environment of school personnel and/or their social norm provides preferable health behavior. The MAPST provides its members the opportunity to receive an intensive health screening under a program called "Human Dry Dock", which includes cancer screening. Through financial support, the MAPST provides easier access to hospitals and health care for its members, and promotes easier access for its members to medical services than that in other occupational populations. These services and behavior may have been factors in achieving the low mortality observed in this study. The significantly lower mortality among the MAPST members compared to all workers of both genders supports the notion that members of MAPST have better occupational conditions for health than the average Japanese worker. Recently, reduced employee control of the work environment, which is considered to be an occupational stress, has been the subject of debate as to its role as a risk factor for mortality from coronary heart disease and cardiovascular disease [17] [18] [19] [20] [21] . Our subjects did not have increased mortality from either myocardial infarction or heart disease in general in comparison with the peer group. In addition, we did not find increased mortality from suicide among the MAPST members, which may be triggered by strenuous working conditions, in comparison with the peer group. It may be realistic to consider that even though the job stress of Japanese school personnel would have increased in the 1990s owing to so-called "school devastation", they potentially have a lower mortality risk due to some beneficial social conditions. This study has some potential limitations. First, this was not a cohort study. Information on active members and deceased cases was obtained from different files kept by the MAPST. Therefore, some active members who transferred into the MAPST after several years of employment in a non-school-related job would be included. The existence of these active members would underestimate the risk of death, although the proportion of such transferred cases among public school teachers is considered to be small in comparison with the proportion of workers who change jobs in other occupations in Japan. And the risk estimates could be underestimated if the number of persons who lost membership in the MAPST in the middle of the fiscal year was great. But the percentage of such persons among active members was reported as only 0.4% in the annual report of the MAPST 22) covering the six prefectural branches, which indicates that this underestimation should not change the SMR figure. Second, since information on the underlying cause of death was obtained from the declaration of the bereaved family based on the deceased member's death certificate, some misclassification of the underlying cause of death may have occurred in the study. Third, data on the cause of death were missing for 2.4% of the deceased members, which caused a slight underestimation of the cause-specific mortality in this study. Fourth, in the SMR analysis, we calculated the expected number of deaths from the mortality rate for the whole of Japan because the area-specific mortality rates for Japanese workers were not available. Fifth, no information on potential confounding factors such as tobacco, alcohol use and physical activities was available for this study.
In conclusion, our study demonstrated that Japanese school personnel who work at a public primary or secondary school have a 0.5-fold reduced mortality compared to the general population. The low mortality among the male school personnel cannot be explained by the healthy worker effect alone, and is due to other factors. Further studies that investigate the causes of low mortality among school personnel, including a study of lifestyle factors and work environment, are required to obtain useful information for the development of health promotion activities for employees in other occupations in our country.
